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The cyclones Domoina and Imboa struck the St Lucia area in January/February 1984. Research in progress at 
the time made it possible to assess some of the effects of these cyclones on the mangrove communities of the 
St Lucia Estuary. Assessment has been based on aerial and ground observations, litter studies in an Avicen-
nia marina (Forssk.) Vierh. and a Bruguiera gymnorrhiza (L.) Lam. stand, mortality counts in the above B. 
gymnorrhiza stand and biomass determinations of algae epiphytic on A. marina pneumatophores. The heavy 
rainfall which accompanied the cyclones, and the subsequent flooding of the rivers, caused lake levels to rise 
and the floodwaters inflicted damage on mangrove stands. Destruction of the A. marina stand in which litter 
collections were being made, terminated this study. However, continued recordings were possible in the B. 
gymnorrhiza stand which enabled an assessment of the effects of the cyclones on the production of leaf and 
stem litter and reproductive material to be made. Die-back of branches and trees resulted in a significant 
increase in leaf litter for up to 8 months following the cyclones. Propagules and flowering material were lost in 
the floodwaters, the loss of the latter material causing minimal propagule production in the fruiting season after 
the cyclones. Total counts of trees and saplings 1 m and over revealed that B. gymnorrhiza suffered the 
greatest mortality with 67.1% living and 32.9% dead, whereas A. marina had 83.8% living and 16.2% dead. 
However, of all woody plants in this stand B. gymnorrhiza comprised 92% and A. marina 5.5%. Low biomass 
values of epiphytic algae were recorded as a result of the floodwaters, but recovery was rapid and very high 
yields were recorded the following warm season. The speCies composition of this algal community was not 
altered by the events. The immediate effects of the cyclones comprised damage to the standing crop by the 
direct impact of the floodwaters and also a loss of plant litter. Long-term effects included a reduction in 
propagative material and stress, resulting in leaf loss and death, mainly of B. gymnorrhiza. 
Die siklone Domoina en Imboa het die St Lucia-area gedurende Januarie/Februarie 1984 getref. Navorsing 
wat gedurende die tyd aan die gang was het dit moontlik gemaak om sommige van die effekte wat hierdie 
siklone op die manglietgemeenskappe van die St Lucia-strandmeer gehad het, te bepaal. Hierdie bepalings 
is gebaseer op lug- sowel as grondopnames, studies van plantafval in 'n Avicennia marina (Forssk.) Vierh- en 
'n Bruguiera gymnorrhiza (L.) Lam-gemeenskap, bepaling van dooie plante in genoemde B. gymnorrhiza-
gemeenskap en biomassabepalings van epifitiese alge op A. marina-pneumatofore. Die swaar reenval wat 
met die sikloon gepaard gegaan het, en die gevolglike oorstroming van die riviere het 'n styging van die 
watervlak in die meer en 'n beskadiging van die mangliete tot gevolg gehad. 'n Vernietiging van die A. marina-
gemeenskap waarin die plantafvalstudies gedoen is, het die studie tot 'n einde gebring. Voortgesette 
opnames in die B. gymnorrhiza-gemeenskap het dit egter moontlik gemaak om die effek wat die siklone op 
die produksie van blaar- en stamafval en voorplantingsmateriaal gehad het, te maak. Terugsterwing van takke 
en bome het tot 'n aansienlike vermeerdering van blaarafval vir 'n peri ode van tot 8 maande na die siklone, tot 
gevolg gehad. Propagules en blommateriaal het in die vloedwater verlore gegaan - laasgenoemde het tot 'n 
minimale produksie van propagules in die vrugseisoen na die siklone, gelei. Tellings van bome en jong plante 
van 1 men hoer het aangetoon dat B. gymnorrhiza die ergste get ref is met 67.1 % lewende en 32.9% dooie 
plante, terwyl A. marina 83.8% lewende en 16.2% dooie plante gehad het. Van al die houtagtige plante in 
hierdie populasie, het B. gymnorrhiza 92% en A. marina 5.5% uitgemaak. Lae biomassawaardes van 
epifitiese alge is, as gevolg van die vloedwater, aangetoon. Herstel was egter vinnig en hoe opbrengste is die 
volgende warm seisoen aangetoon. Die spesiesamesteliing van die algegemeenskap is nie deur hierdie 
gebeure be'invloed nie. Die onmiddellike effek van die siklone was beskadiging van die bestaande plante 
deur die direkte impak van die vloedwater en 'n verlies van plantafval. Langtermyngevolge het 'n verlies in 
voortplantingsmateriaal en stres tot gevolg gehad, wat gelei het tot 'n verlies van blare en afsterwe van 
hoofsaaklik B. gymnorrhiza. 
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Introduction 
On 31 January/ 1 February 1984 the tropical cyclone 
Domoina passed out to sea approximately over St Lucia 
Estuary (see Figure 1) . On 18 February 1984 a second 
cyclone, Imboa, struck the same area , but with less 
severity than Domoina. 
Heavy rains accompanied the cyclones . Figure 2 shows 
that over 700 mm were recorded at Cape St Lucia for the 
period 30 January to 1 February and 170 mm on Febru-
ary 18. Similar heavy falls were recorded at other 
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Figure 1 Locality map, showing St Lucia Estuary (A and 8 indicate the position of the litter baskets). 
stations in the area; for example, for the 24 hours ending 
08hOO on 1 February, 597 mm were recorded at Charters 
Creek and 157 mm on 18 February (R .P . Nash, Natal 
Parks Board , Charters Creek , pers . comm.) . An addi-
tional notable feature at Charters Creek was the partic-
ularly strong winds that accompanied Imboa (RP. Nash, 
pers. comm .). The eye of Imboa did not move onto land 
and its effect was felt essentially along the coastal fringe 
from St Lucia for some 300 km southward; on the other 
hand Domoina moved inland over southern Mocam-
bique on 29 January and passed over the eastern Trans-
vaal, Swaziland and northern Natal before returning to 
sea over St Lucia (Kovacs et al. 1985). The accompaning 
heavy rains caused much damage and flooding of the 
river systems of that area. The St Lucia catchment (sensu 
lato) was particularly affected. An isohyetal map of 
storm rainfall (Kovacs et al. 1985) shows peaks of over 
700 mm for the period 28 January to 2 February in the 
upper reaches of the Mkuze , Black Mfolozi and White 
Mfolozi Rivers as well as along the coast in the St Lucia 
area. 
The damage caused to river banks, agriculture, 
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Figure 2 Rainfall recorded at Cape St Lucia in January/ 
February 1984. 
bridges and other lines of communication IS well 
documented (i.a. Kovacs et al. 1985). 
The main effect on St Lucia Estuary came from the 
flooding of the Mfolozi River. Apart from flowing to sea 
via its much enlarged natural mouth, the Mfolozi over-
flowed its banks and old delta to flow into the sea via the 
St Lucia Estuary with, however, much water also passing 
up The Narrows into Lake St Lucia. At St Lucia Estuary 
the peak of the flood was at approximately OlhOO on 1 
February when the level was 2-2 .5 m over the local 
floodplain; at 06hOO the level had dropped to 
approximately 1 m over the main access road that 
traverses the floodplain; on 2 February vehicles were 
able to use the road (R.H. Taylor, Natal Parks Board, St 
Lucia, pers . comm.). In the lake, the level rose to some 
2.5 m above mean summer lake level with the peak being 
reached on 5 February (A .F. Wulff, Water Affairs 
Department, pers. comm.). In contrast to the relatively 
rapid drop in water level in the vicinity of the estuary, at 
least above tidal limits, the lake level dropped slowly . 
The lake was still more than 1.5 m higher than mean lake 
level when the rains of Imboa raised it to over 1.7 m; at 
S.-Afr.Tydskr. Plantk., 1989, 55(3) 
the end of February the level was still over 1 m above 
mean level although, thereafter , it dropped steadily 
(A .F . Wulffs, pers. comm.) and towards the end of April 
1984 the level was more or less equivalent to ordinary 
summer level. 
Research in progress at St Lucia Estuary at the time 
made it possible to assess some of the effects of the 
cyclones on the mangrove communities. The present 
paper reports the results of this assessment. 
Materials and Methods 
Assessment of the effects of the cyclones has been based 
on the use of aerial photography and reconnaissance 
followed by ground observations to assess areas of 
affected mangroves , litter studies in an A vicennia marina 
(Forssk.) Vierh. (white mangrove) and a Bruguiera 
gymnorrhiza (L.) Lam. (black mangrove) stand , 
mortality counts in the above B. gymnorrhiza stand , and 
biomass determinations of algae epiphytic on A . marina 
pneumatophores. 
Overall observations 
Basic data concerning, in particular, the extent of 
mangroves were obtained from 1: 10 000 orthophoto 
maps, supplied by the Directorate of Maps and Surveys. 
These were updated following aerial reconnaissance and 
field visits by boat or on foot. 
Litter studies 
Litter fall in two communities was studied: one domin-
ated by A . marina almost to the exclusion of B. gymnor-
rhiza (A) and a B. gymnorrhiza-A . marina community 
in which the former was more plentiful than the latter 
(B) (Figure 1). Details of the study area and the litter 
collection have been provided elsewhere (Steinke & 
Ward 1988). 
At each site six litter baskets were used; in the A. 
marina community each was 1 m2 , while in the B. 
gymnorrhiza community each measured 0.5 m2 . 
Although the stands were fairly uniform, the litter 
baskets were positioned on the basis of a stratified 
random technique (Rayner 1969) to ensure represen-
tative sampling in each population . Collections of litter 
were made at approximately 30-day intervals. The 
material from the baskets in the B. gymnorrhiza commu-
nity was separated into leaves , stems , propagules, 
stipules, flowers, calyces and components of other 
species. The separated material was oven-dried at 70°C 
for a week and then weighed. The leaves, stipules and 
propagules were counted and the number of stipules 
used as an indication of leaf emergence after field obser-
vations had confirmed the validity of this assumption 
(Steinke & Charles 1984). 
In the A. marina community, litter collections were 
from December 1980 to January 1984; in the B. gymnor-
rhiza community litter collections were from September 
1981 to August 1986; this report will concentrate on the 
results for the period September 1983 to August 1985, 
during which yields were affected by the cyclones. Each 
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year of the B. gymnorrhiza litter study extended from 
September to August. 
Mortality counts 
In the B. gymnorrhiza stand used for the above litter 
study, mortality counts were made of woody plants. Five 
transects (20 x 2 m) were placed randomly at right 
angles to the shoreline. These were subdivided into two 
series of contiguous I-m x l-m quadrats. Within each 
quadrat counts of living and dead trees and saplings, 1 m 
and taller, of all A. marina, B. gymnorrhiza and Hibiscus 
tiliaceus L. were recorded. 
The local topography was essentially a fairly level 
floodplain (or shelf) with a steep waterward tip below 
which the slope was more gentle. The transects were 
centred on the steep lip so that approximately 10 m of 
shelf and 10 m of gentle shoreline slope were covered. 
Levels were taken with a Fuji-Koh Sunray S-302 auto-
matic level. 
Epiphytic algae 
In the area B (Figure 1) biomass of algae epiphytic on A. 
marina pneumatophores was determined over a 4-year 
period which included the time of the cyclones. These 
investigations were carried out to assess the contribution 
of the algae towards litter production and consequently 
the recycling of nutrients through litter decomposition . 
Sampling was carried out at approximately 30-day inter-
vals, and, at each sampling, seven square quadrats (each 
0,026 m2 ) were placed at random in an area of the shore 
where pneumatophores were largest and most frequent. 
All the pneumatophores within a quadrat were cut at 
ground level and placed in a container of lake water to 
which 4% formalin had been added. In the laboratory 
epiphytic algae were carefully removed by scraping, 
sorted into species, placed in a forced-draught oven at 
70°C for a week, and then weighed. Because the sizes 
and numbers of pneumatophores varied within the 
sampling area, the results were expressed in terms of 
algal biomass per unit area of pneumatophores per unit 
area of substrate. 
Regular observations 
These observations were made on plants and animals at 
each visit which, until the end of 1985, took place on a 
monthly basis and thereafter at intervals of 
approximately three months. 
Results 
Overall observations 
With regard to mangroves in the lower estuary, the 
flooding Mfolozi River caused the loss of approximately 
75 m of a narrow shoreline fringe of A vicennia marina 
where the river broke into the estuary. This position was 
due south of an island (A in Figure 1), dominated by A. 
marina under which one set of litter baskets had been 
placed. The force of the flood waters destroyed the 
larger trees, but their bases and roots together with a few 
surviving smaller specimens of A. marina and Bruguiera 
gymnorrhiza protected the island itself. The mouth was 
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scoured to 18 m deep (R.H. Taylor, pers. comm.) which 
resulted in a better tidal exchange and more rapid subse-
quent loss of water from the system . During the flood 
and immediately afterwards there was a further loss of 
fringing A. marina on the north bank of the lower 
estuary either by direct removal of the existing bank or 
by undercutting and collapse. 
Above the road-bridge there were a few small groups 
of shoreline mangroves that were adversely affected by 
breakage, partial defoliation or undercutting resulting 
from the initial flood. 
In the lower reaches of The Narrows (such as in area B 
of Figure 1), although waters more than 2 m deep passed 
through the mangrove stand, those mangroves on the 
upper shelf were probably not basally inundated for 
more than 3 days (the length of this period is not able to 
be given with certainty but is based on observations by 
local inhabitants). The receding waters did, however, 
leave fine sediment several centimetres deep op the 
surface of the soil which took several months to 
consolidate. Many plants, especially B. gymnorrhiza, 
succumbed; some dying only some months later, for 
example, on 15 May 1984 it was noted that some B. 
gymnorrhiza, up to 3.5 m tall, were showing signs of 
stress which was manifested in wilting followed by death. 
As late as mid August a few, 2-2.5 m tall, were obser-
ved dead or dying; others, however, appeared healthy. 
Higher up the system the inundation of mangroves 
was prolonged. At the end of April 1984, in The Forks, it 
was noted that several dead mangrove saplings (and 
Phragmites australis) had encrustations of polychaete-
like tubes above the current water level. Furthermore, in 
The Forks and in many other places such as on islands or 
along the western shores of the lake, small barnacles had 
colonized stems of trees to approximately 1.5 m above 
floodplain level. 
It was further observed that, throughout the area 
occupied by mangroves, large numbers of short speci-
mens mainly up to 1.1 m tall of both species, although 
more so B. gymnorrhiza, had died. However, there were 
specimens o(both A. marina and B. gymnorrhiza up to 3 
m or occasionally higher, which also had been killed. 
The death of the short specimens was not apparent from 
the air or when passing by boat since their loss was 
masked by the taller members of the stands and they 
often occurred behind the waterward fringe. However, 
in The Forks and amongst the relatively few scattered 
specimens associated with the lake, such loss was more 
evident, but did not account for more than a few 
hectares. 
It is pointed out that mangrove occurrence within the 
area of the main lake was limited to a few groups or 
single plants on the islands and western shore of the 
southern half of Lake St Lucia. With the exception of the 
extreme southern sector, before the lake proper is 
reached, A. marina was represented by a single specimen 
on South Vincent's Island (offshore of Charters Creek). 
This specimen was killed by the floods. B. gymnorrhiza, 
on the other hand, was represented by a discontinuous 
western shoreline fringe to approximately 3.75 km north 
of Charters Creek. In this 3.75-km length only 133 adults 
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Table 1 Mean monthly B. gymnorrhiza leaf fall (no. m-2 
d-1) for the period 1981-1986 
Months Feb. Jan. Mar. Dec. Nov. Apr. Oct. May Sep. Aug. Jun. Jul. 
Leaf fall 4.40 3.64 3.61 3.02 2.23 2.182.10 1.33 1.13 1.02 0.89 0.75 
LSD: (5%) 2.02; (1%) 2.70 
Table 2 Mean annual B. gymnorrhiza leaf fall 
(no. m-2 d-1) for the period 1981-1986 (each 
annual season extends from September to 
August) 
Year 1981182 1982/83 1983/84 1984/85 1985/86 
Leaf fall 1.69 2.24 3.34 1.86 1.84 
LSD: (5%) 0.93; (1 %) 1.24 
or potentially fertile specimens were recorded and, of 
these, 50 were noted to be dead after the floods, repre-
senting a 37.6% mortality. 
The most distant known mangroves from the mouth 
were two adult B. gymnorrhiza and a few small offspring 
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Table 3 Mean monthly B. gymnorrhiza leaf emer-
gence (no. m-2 d-1) for the period 1981-1986 
Month Jan. Feb. Dec. Mar. Apr. Oct. Nov. May Jun. Sep. Jul. Aug. 
Leaf 3.052.92 2.562.41 2.191.95 1.86 1.84 1.60 1.26 1.09 0.97 
emergence 
LSD: (5%) 0.56; (1%) 0.75 
Table 4 Mean annual B. gymnorrhiza leaf emer-
gence for the period 1981-1986 (each annual 
season extends from September to August) 
Year 1981182 1982/83 1983/84 1984/85 1985/86 
Leaf 1.77 2.22 2.41 1.89 1.58 
emergence 
LSD: (5%) 0.36; (1 %) 0.49 
in a group occurring approximately 900 m north of 
Fanie's Island camp. Only a few of the rooted plantlings 
survived the floods and, in July 1984, only one was 
considered to be in fair condition; this was the only 
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Figure 3 Mean numbers of leaves and stipules in the litter of the B. gymnorrhiza community for the period 1981-1986 (D = 
Domoina , I = Imboa). 
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survivor of this group observed on a visit in March 1986. 
Litter studies 
As the A. marina stand , in which litter collections were 
being made , (A of Figure 1) , was almost totally 
destroyed by flood-waters and the litter baskets lost , this 
study was terminated after the floods . 
In the B, gymnorrhiza stand (B of Figure 1) the litter 
baskets remained intact. Consequently the continued 
recordings which were possible in this community 
enabled an assessment of the effects of the cyclones on 
the production of leaf and stem litter and reproductive 
material to be made. Analysis of variance of the leaf fall 
data revealed that the highest numbers of leaves were 
recorded in the months December to March and the 
lowest numbers in the winter/early spring months , with 
autumn and spring figures occupying an intermediate 
position (Table 1). Leaf fall was significantly higher in 
1983/84, but there was no significance in other years 
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Figure 5 Mean mass of flowers and propagules in the litter of the B. gymnorrhiza community for the period 1981 - 1986 (D = 
Domoina , I = Imboa). 
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Table 5 Mean numbers of B. gymnorrhiza 
propagules per litter basket (0.5 m2) for the period 
1981-1986 
Season 1981/82 1982/83 1983/84 1984/85 1985/86 
Propagules 23.7 15.2 1.5 5.5 47.3 
LSD: (5%) 13.5; (1%) 20.1 
(Table 2). This significant increase in leaf litter in 1983/ 
84 resulted from die-back of branches and trees for up to 
several months following the cyclones (Figure 3). 
Leaf emergence data showed similar monthly trends 
to leaf fall (Table 3), whereas leaf emergence on a yearly 
basis did not show such marked differences (Table 4). 
Closer examination of the data revealed that, although 
the figure for 1983/84 was significantly higher than those 
for most other years, leaf emergence in that year was 
high even before the cyclones. 
The mean pattern of propagule production by B. 
gymnorrhiza (Figure 4) indicated that peak fall usually 
took place in March. With the floods at the beginning of 
February 1984 almost the entire crop of maturing prop a-
gules was lost that season. The floodwaters also removed 
most of the buds and early flowers from the trees (Figure 
5). As these results have confirmed those of Steinke & 
Ward (1988), that it requires approximately 12 months 
for the development of propagules from flowering, the 
production of propagules in the fruiting season after the 
cyclones was also heavily reduced by the loss of the buds 
and flowers (Table 5). However, this was followed in the 
1985/86 season by a very high propagule production. 
Mortality counts 
The five transects traversed similar topography. The 
S.-Afr.Tydskr. Plantk., 1989,55(3) 
topographical profile of the central transect was as 
follows: a slightly undulating shelf dipped steeply (mean 
slope 1 in 6.7 over 2 m) to a more gentle slope (mean 
slope 1 in 60 over 10 m). The centre of the transect lay on 
the steep section; the upper shelf lay 245 mm to 333 mm 
(mean 273 mm) above the centre point and the water-
ward end of the transect was a mean of 162 mm below 
the central point. The whole transect was above mean 
sea level; high water ordinary spring tide reached the 
centre point, or nearly so, and exceptionally high tides 
would cover parts of the shelf. 
Although all woody plants, living and dead, were 
counted in the transect, those that obviously had died 
before the 1984 cyclones have been excluded from Table 
6. Table 6 indicates the specific composition and density 
of the local mangrove stand and the changes between the 
shoreline assemblage and that that occurred on the 
floodplain. B. gymnorrhiza was the most abundant 
species, comprising 92% of all woody plants, 1 m high or 
taller; it also suffered the most from the floods with 
nearly 33% of the population having been killed whilst 
only half of that percentage of A. marina died. On the 
floodplain, total density as well as percentage composi-
tion of B. gymnorrhiza in both living and dead categories 
were much higher than along the shoreline. In a survey 
of floodplain mangroves further landward than the 
transects, density values and mortality figures for B. 
gymnorrhiza were even higher (density of 127 436 ha- i 
with a 0.51:1 living to dead ratio, but this was from only 
78 m2 , although randomly placed). 
Epiphytic algae 
Low biomass values were recorded following the floods, 
but recovery was rapid and a very high biomass was 
obtained the following warm season (Figure 6). 
Table 6 Summary of numbers of woody plants, 1 m tall and above, in five 2-m wide 
transects, each 20 m long, more-or-Iess centred on 'lip' between shelf and shoreline, St 
Lucia Estuary (area B of Figure 1), December 1986; pre-Domoina deaths excluded 
Number ha-1 Species percentages Living:dead ratio 
Total Living Dead Total Living Dead Percentage Ratio 
A. Whole transects 
All woody plants 33750 23050 10700 68.30:31. 70 2.15: 1 
A vicennia marina 1850 1550 300 5.48 6.72 2.80 83.78:16.22 5.17:1 
Bruguieria gymnorrhiza 31050 20805 10200 92.00 90.46 95.33 67.15:32.85 2.04:1 
Hibiscus tiliaceus 850 650 200 2.52 2.82 1.87 76.47:23.53 3.25:1 
B. Lower halves of transects 
All woody plants 7600 5200 2400 68.42:31.58 2.17:1 
A vicennia marina 3400 2800 600 44.74 53.85 25.00 82.35:17.65 4.67:1 
Bruguiera gymnorrhiza 4000 2400 1600 52.63 46 .15 66.67 60.00:40.00 1.50: 1 
Hibiscus tiliaceus 200 0 200 2.63 0 8.33 0:100 no living 
C. Upper halves of transects 
All woody plants 59900 40900 19000 68.28:31.72 2.15:1 
A vicennia marina 300 300 0 0.50 0.73 0 100:0 no dead 
Bruguiera gymnorrhiza 58100 39300 18800 96.99 96.09 98.95 67.64:32.36 2.09:1 
Hibiscus tiliaceus 1500 1300 200 2.50 3.18 1.05 86.67:13.33 6.50:1 
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Figure 6 Mean biomass of algae epiphytic on pneumato-
phares of A. marina during 1984 (0 = Oomoina, T = Tmboa). 
Although no quantitative data are available, the species 
composition of the algal community did not appear to 
have been altered by these floods. Bostrychia radicans 
was dominant, although B. moritziana, Caloglossa 
leprieurii, Polysiphonia subtilissima, Rhizoclonium sp., 
Enteromorpha sp. and several blue-green algae and 
diatoms were also common. 
Effects on animals 
Regular observations revealed that the cyclones also had 
an effect on animals . Tn area B a layer of fine silt approx-
imately 50 mm in depth was deposited among the 
mangroves during the floods. While no counts of animals 
were made, this deposition did seem to offer an imme-
diate setback to the crabs, especially Sesarma meinertii , 
in that area. However, within months the population 
appeared to be at its previous level. 
Among the pneumatophores the crustaceans (crabs, 
isopods) showed rapid recovery, although there seemed 
to be fewer Periophthalmus cantonensis present after the 
floods. 
Discussion 
The effects of the cyclones were both immediate and 
long-term. The immediate effects comprised the break-
age, uprooting or collapse of trees caused by the impact 
of floodwaters on trees or on the substrate, and also a 
loss of plant litter. Prolonged inundation by turbid water 
and the direct impact by wind-generated waves on leafy 
branches, noted in the lake and The Forks area rather in 
the lower estuary are also considered as having been 
responsible for death of several specimens. 
The results have shown that, following the cyclones, 
leaf fall increased but that there was no significant 
increase in leaf emergence. While the die-back and 
death of trees increased the leaf litter for a period up to 8 
months after the floods, this did not compensate for the 
immediate loss which accompanied the reduction in the 
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stands and the efflux of leaves, propagules and other 
material which were carried away with the floodwaters. 
Not only was mangrove litter lost in this way, but the 
results show that the algal epiphytes on the pneumato-
phores also gave very low biomass values during the 
floods. At the subsequent harvest 30 days after Imboa 
there was a further decrease in biomass before recovery 
commenced. The low values were considered to be due 
initially to the abrasive effect of the floodwaters which 
carried a high silt load and also to the fact that the 
pneumatophores suffered a prolonged submersion 
(approximately 2 weeks) under muddy water through 
which light penetration was poor. It is suggested that the 
extremely poor light conditions and prolonged exposure 
to low salinity, to which the algae were subjected, might 
individually or jointly have caused the further decrease 
in biomass. 
The increase in production of the epiphytic algae the 
following warm season was higher than had been recor-
ded previously. How significant that may be, is not 
certain, but it is tempting to link the increase to the 
flood, but this is speculative. 
Long-term effects included a reduction in propagative 
material and stress, resulting in death of mangroves. The 
fact that for two seasons there was a low production of 
propagules could have had more than a purely local 
effect. Propagule production was decreased at a time 
when the B. gymnorrhiza communities had suffered a 
setback and propagules were needed for re-colonization 
of those areas where mangroves had been reduced as a 
result of the cyclones. It is interesting that after 2 years 
of low propagule production a very high output was 
recorded in the 1985/86 season. Is it possible that this 
was some sort of compensation mechanism for the 
paucity of propagules prior to this? 
There was a delayed effect on the mangroves which 
was manifest up to 8 months later. The trees showed 
signs of stress which resulted in leaf loss and death 
mainly of B. gymnorrhiza. The layer of fine silt deposited 
by the floods appeared to retain moisture for many 
weeks but eventually dried out to form a hard, almost 
impervious crust. It is suggested that this deposition led 
to an impedance of gaseous diffusion and possibly also to 
disturbed water relations in the roots, resulting in stress 
conditions and eventually death; it was on the poorly 
drained 'shelf' that the greatest percentage of deaths 
occurred. A similar long-term effect on mangroves was 
recorded after cyclone 'Althea' in Queensland (Hein-
sohn & Spain 1974; Hopley 1974). 
Recovery of mangroves is currently evident and will 
be monitored in the future. However, although the 
effects of the cyclones were devastating in many respects 
and in certain areas, relatively little damage was caused 
to the mangroves as a whole. This underlines the impor-
tance of mangrove communities in protecting and 
stabilizing shorelines against the ravages of floods caused 
by these episodic events. 
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